incomplete at 2 years because of stroke recurrence (n=6), death (n=9), or motion artifacts (n=4). Analyses were, therefore, based on 70 subjects (28 women; aged 72±12 years). Our ethics committee approved the study, and all patients provided informed consent.
M otor deficit after stroke is common and its accurate prediction is important for management and rehabilitation. 1 Age, sex, stroke type, lesion site, infarct volume, and initial motor impairment influence motor outcome. 1, 2 Neuroimaging studies suggest corticospinal tract (CST) integrity is important for motor outcome. [3] [4] [5] [6] [7] [8] Diffusion tensor imaging assesses the microstructural status of white matter objectively and quantitatively. 9 Cross-sectional studies have established diffusion tensor imaging regional fractional anisotropy (FA) values as surrogate markers of motor deficit after stroke: lower values in affected CST correlate with worse motor function. 5, [10] [11] [12] To our knowledge, no prospective studies have assessed diffusion tensor imaging's ability to predict long-term motor outcome after stroke. We assessed whether FA values in the CST predict motor outcome 2 years after stroke.
Methods
We scanned 89 consecutive patients with first-ever middle cerebral artery stroke within 12 hours of onset; data from 19 patients were
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ANOVA for quantitative variables. Receiver operating characteristic curves were used to determine rFA cutoffs. Multivariate ordinal logistic regression was used to predict long-term motor outcome. On admission, 14 patients (20%) had involvement of the posterior limb of the internal capsule; all these presented some motor deficit at 2-year follow-up (P<0.001). Infarct volume at admission, day 3, and day 30 correlated with motor deficit severity at 2 years.
Results
Mean FA values in affected CST at the pons at day 30 decreased progressively in line with increasing motor deficit at 2-year follow-up (P<0.001). Mean FA values in unaffected CST increased in line with increasing motor deficit (P=0.015). rFA values at day 30 decreased in line with motor deficit at 2 years (P<0.001; Figure) .
The rFA cutoff points distinguish patients without motor deficit at 2-year follow-up from those with slight-moderate deficit and even differentiate the latter from patients with severe motor deficits ( Figure) . The rFA cutoffs <0.982 for slight-moderate and <0.689 for severe motor deficit at 2 years yielded sensitivity 94.4% and 84.6%, specificity 73.9% and 97.1%, positive predictive value 100% and 83.3%, and negative predictive value 81.3% and 100%, respectively. rFA at day 30 was the only predictor of motor outcome at 2 years (odds ratio, 1.60; 95% confidence interval, 1.26-2.03; P<0.001; Table II in the online-only Data Supplement).
Discussion
We investigated whether distal CST axonal damage marked by decreased FA can predict long-term motor outcome. rFA was the only independent predictor of motor outcome 2 years after stroke: lower rFA at day 30 was strongly associated with poor outcome and 2 cutoffs predicted motor deficit severity.
Proposed predictors of motor outcome include motor deficit on admission, infarct volume and location, and CST involvement. Although greater initial motor impairment predicts worse motor recovery, the relation varies widely among subjects, and accurate prognosis remains difficult. 13 Large infarct volumes do not necessarily predict poor outcome because motor deficit occurs only when critical motor regions are involved. 4, 6, 8, 13, 14 Our findings corroborate the findings that lower FA values in affected CST were associated with greater motor deficit in the first week after stroke and worse motor outcome at 3 months, indicating motor outcome strongly depends on CST integrity. 5, 10 Regression analysis demonstrated that rFA at day 30 predicted long-term motor outcome better than well-established outcome measures like NIHSS score. Slightly but significantly increased anisotropy in contralesional CST in our sample at day 30 could represent adaptive structural remodeling. 14 More than 50% of patients who survive the first month after stroke require specialized rehabilitation. 2 However, rehabilitation is expensive, and its success depends on careful patient selection. 13 Early information from rFA analysis might help tailor rehabilitation. Patients with lower rFA are less likely to benefit from active rehabilitation. Future rehabilitation trials might enable better selection of strategies for individual patients on the basis of the motor system integrity. 
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Certain limitations merit comment. The m-NIHSS is not especially sensitive for limb impairment, and a more specific score administered at 30 days might better predict long-term motor outcome. Few patients had motor deficits at 2-year follow-up. Determining other anisotropic parameters like diffusion tensor, eigenvalues might be useful, and analyzing whether changes in the affected tract can be detected earlier (before day 30) might enable earlier prognosis. Tract-specific FA or voxel-based analysis might outperform FA of predetermined regions of interest. 12 Quantifying infarct overlap with the CST on diffusion tensor tractography by voxel-based analysis might help predict motor outcome. 14 Future studies should include more patients with various stroke types and locations, compare MRI outcome markers to others like NIHSS scale, and analyze other diffusion tensor imaging indices.
In conclusion, rFA at day 30 is an independent predictor of long-term motor outcome after stroke, although its usefulness as a surrogate must be validated.
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